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1 

usn. y^A£^£<i;e>fcc>£JSigii#a>6:fteB!] 
as. &tfW#^HcoftaJsgii#T? t y^Ai^ 10 

im 1 KIBig© V A-&*rfc. 
[ it** 3 ] mfiB:ftg#t&#l*© 'J *> a i 

-r z>w&m. i tmz ©u-rna* i ^tciets© y ? v a- 

i 71>S4 ©o-rttfr i «{ctets© y a- 
cis*S6] mrfefiS*©. y^-^At^^fPS^ 

H7c3&. &3C>&*y^A£^£f1:e > &C>^7C5g© 

so& < <t M»-rft*> i s^URWtci ? ^> ^i/-cit« 
1 7i»M5 ©n-rna* i Jitciais© y f^A-^si. 

S3Rmax©l/2 i^-CdSl^taSR a <t©M#. 
ftg*ffiiEffi«ffim©ffifK© 1/10 glT?** C t % 

#m <t sr h n^m. 1 tts 6 ©t > -rn*> 1 m k sets© y * 
■?A-^s?fe. 

[ 8 ] tuieftg«iB©a»«(*a5©ffl $ km L 

^©lllC&Srn <fc-rSB#. 1+ (4 n Ra/L) # 1 . 40 

ti& i joists© y * $ a -'Xm%u 

mnaM9] iuiBftgwgi^SBK:. gfi-c©^^ 
y A££££ft££JgJ: 0l«t,>«mJl*t9:Wfec 

i*#g!t<b-r^fS#^ 1 7!>S8©(,»-rti*> 1 3S«CfBi£© 

y ^ a 

[IS«^10] BUlBy^'i'Ai^^fPS^TC^*' 

t^-^a^ vn->">A. *y^A. ^-hy^A. 
*;bt"?A> xhD>^^A. a. i";^/ y 

jbvr.-5A v XX. 18. -f^i^A, ffiis*>e>ss?sn 50 
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•5-suLL©7cgsr&*c £ -rssMai 1 «m 
6 ©c>rtx*> i s«:iB*6© y *y A-^mrfe. 
tis^ai n itrtBy^^Ai^^^&t^^JSTc 

^>^f>. *y^ 
^ea^sn-s— mi±©sw*-c*sc<i:*#®t 

1 7iM6 ©ufh* l Siciatg© y a- 

{ i 2 ] tirf bus ©^mspccsa u fc{#cx^© 
^^A-;xm?fe. 

[IS*^ l 3 ] miiBftffi*«a5©f#^©Str^m# 

2 tclB48© y ■? A-:xm?tk 0 

[ 1 4 ] BtilBiES *«fiS-T h iEffirS^S* 1 y 

•^A7c^*#WL.-ct>sc tz&WLt-rzmnm 1 tcis 
ts©y^ i i»A-^s?a. 

[Mti i 5 ] m&nmmmv. nm&icismLt-j; 
i,\ y^^A-r^-^^aa-ctrs^m-cflftHi/fcy^ 

A ^| WSifl L fit t S fc«#3l«:^t?1SS[a S 

4a-CC»&C t^^i-rSfi*^ l 7!iM8©l,»-r*i^ 1 

JBtclBtS© a -^M?fe„ 

Lxmu. y^^Ai^^e^t^^jssp^^w* 

1 7 ] MiBftffiWS^jgiSbiE&iahSj-r 

ti*^ 1 6 K.%&&om : ®mm&. 
mnm 1 8 ] HoiBftS^^t*;© y * * Ai^ 

£££{^€>£J8©^8B#K:IS^ § -tir C <fc *1#Si 

i-rsit^i 6x«i 7 icimommmnm. 
imim i 9 ] ftfsBftffia*. < t & y a t-^ 
#*^-s^iS<t. y^^A<b^^e>fti,>^js© t ^ 

8(ciBt£©%r&^S. 

[«^52 0] BtffBy^^Ai^^i^STC^* 

■sm-rzmtw. x » ^> yiia**sft o ? 

<frsta*^i 6~i 9 &cfB*&©m?feffim&. 
(«*iS2 i ] mtamffi 1 * 1 ©. a 
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<jypiz < t h^rtitp 1 mmvmtcx. ? * >^ u-cjt 
*i®s*&«> ^ ti/cfte* m-r set £ -r zmx. 
m 1 6 ~ 2 o {cfets©m?fefflsg. 

*il63 Rmax©l/2i *'C^^tE3 R aiOi 
mS*ffiiEffi^®BI©^8t<D 1/10 C 

<t*i#®t£f sa^i 6-2 i teizwxDnmmmm. 

1 m^m 2 3 ] m&nmmm<omm#2n<Dm$ tea b 

9©llj©gt£n it5^ 1+ (4nRa/L)#l. 
0 5feLhT*SCi?r#ai-rSi9^1 6-2 2tClB 

m#m2 4] tuia^s©*^^. mu-c<Di$vm 
ctim&t-rzm&mi 6~2 3ccsB*s©m*fefflm 

jemima. xhn>f-5A, a. y 20 

rt/v^A. XX. $8. A. ffi*8*>6jS#?;**T. 

•S— a«±©7nmT*SC i*«FS![<!:-rSifl*S 1 6 - 

2 1 (CiBtS©^7Mm& 

[W^2 6] KfiB'jg 1 ^ A<fc^££flFe.&l>£JS7C 

^e.fiS^mswvf*i-f ^Jb. «. sg. 

-*"Slfc#ni 6~2 1 (CfBtSC^tfefflUS,, 
[ f«*a 2 7 ] B5IBftffi©*mSB{c Kg b t>'*© 

fti>$ttttJ3&. xx. xx-tx-yx^. xx-is 30 

ffiia-r;us -=--5A^£. ^-#iS^. *K5 

s&mtt-f:^. *^iitR3n-5-as«±©^mt**> 
m&tcmm-r 4 ss^-c* * c t znm 1 1 zn>m 2 

7 k:iBtg©^?fefflme. 40 
2 9 ] Hirg3iEffi«r«fiK-r -SiEgffi^m^ u * 
A?c^?r#W btrt> i C i ^SiS^S 6 KiB 

*g©m?feflmffi. 

c i^^i-r-sift*^ 1 6 ~2 3 {ciBt£©s 

[000 1 ] 50 
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[S*±©Wffl^»3 y^A£ftg«m> 
sut-^a^mknuchu #«c. ^cflts©ai»3iibtc 

^itift y a -^a&icwr £ . 

[000 2] 

[ft*©ftffi] &Sfi. ^^tc^ftsco, ©inflate 
<t -5 aS£&*-C«B*©Sig< D 6 ujm&WiZM <* n 

&ct # o r c o , aj £ n * & «>$rfc & *;ft^®?f © 

^v>?zft5 ct&mmsti-?-?*,*. ttc co 
x, nox. sox. i£{t*3*& i'^r^tf xmsmtcte 
t>z t^t>*ii,<&mimm b&t^masift*©^©*! 

fit?ilSx*^-?EK©-#SKfe©K§2fc©g5j<. 7*9 

flj-fs. /j^ • est?iStt«ife-;xm?fe©ia^©s^ 

[000 3] 

a v *> ^ x r-m y ^ a ^->m?fe©ia^ji 

<b©-cfrS';^^A^^>m?fe«. ^Ry^'fA^me 
««5M{c ffiffl-r £ ^ a m?fe**©#®-c * s . »x 

^e-'Xmrfei i/Tz£affi©iS<,> A^®=&ftg(c 
fflt-^is^fi© ^-f AS«rfe»^^fflft*sja:3n 

±tc<^K^ , ;^^A*5WW-r'S«^*i**. c©^« 

■^Asmtfe ©^%3iffl{t*i^sn-ci,^j: 

C»SS©i>t-^«. ^Efflt«©iS , 3iSU«:«fco-C^L'. 
3§*&©£1SH{C&S. y^-jA©^ F7-f h©^i* 

h*5sSgbr. ©@£iE@*i3®i»-r4i®ti!© 

x * ;u ^©gu^-c^Kj ra-cms 3 n-5 /cfe . 

«K£t L/mffert©rtaE*siif^ ofc 0 -r •5.^*5* 

?fe©JB«^^fi:T«:^j:^ •) 
[0004] */c. y^-^AOJSt&ttiWA^ 

h©^*W^ s/c«)(c©ffi{c >) a - 5 A 

<5ri'©y ^^A^^fiyH^-^^fc^Stirt^. L 
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[0 005] ft«(C U 9^ A£££<syrr LT 
«. fc<fc;U;mB§BS6 3- 1 32 6 4 #238. #BI¥5 
-473 8 1 #238. #g§¥5 - 1 9 0 1 7 1 #<238ft 

i'tc^snrii-s. L*>Lft#6. ft&cy^A^ 

*tfTC£ < ft -3 fc„ 

[0 00 6] #^Bg6 3- 1 1 40 5 7-5|&$fitC 10 

[0 00 7] M&C. ^f^5-2 34 58 5^$8K:« 
K^-r h©#rW#:i>ft< L. 3t^$»£i«K. 

[0 00 8] Sfc, JOURNAL OF APPLI 
ED ELECTROCHEMISTRY 22 , 
6 2 0-627. ( 1 9 92)KB, «Mi5f> 30 

®fe©$B#**;*ft-c<,>£. L*>L. 5fcftm-y--f 
jBttSril9£r£aM®iMXtx-cr * $ -3 a?§ 

^K^iRifSiSfjiR-rjgm. r->u 5 a jgtcm^ a 
[0009] (jHiostt) ^imbi*. ±&©rasj£* 

A - WHfrMMtf 6 C <t * BffJ 6 f -5. 

[0010] x^msasMtt® y a©5thj®« 
*»i&{tRtrt&»©fS£tc j: •5»mte©(g;T*ffli^ 

* y * a - ,xtm*mm?z c t * m m t ? 

[0 0 1 1 ] 
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< <t y ^-i«A<b^«:fp^Jl7n^<k 'J f'JAt^ 

[0012] #fWi©y *$AZUK*Hfe». ft 

< tfcW-TSy ?^AZl^®feK:*$i,»-c. :ftffi#:£>&< 

<fcfc y ^2 At^^^^HTc^i 'J ^A££££ 

fpe> & 1 i&Ktta* e. ftsjw©a*^^^? 1 1 m <* 

[0013] ±i eras.* *»^-r^ < . at 

smzzzmtitd&m, y s a <t £^tt s^js <t y * 
f a i^^tb ^ct^M©a^b btcnmz&VHc&m 

-r^cttcto-c. y ^a©^ y~>a h<D&&aw 
g*^©y ^^A-^tfe^ffensci^mt^c 

[0014] ±IBraS.*«. AS. -te'tU-ir 

A<b^*fP-5^Jg7c;^<t y^->Ai^3fe«rfP6&C>^ 

S7c^*>6^£sn, y^^Ai^4ff6%t,>^^ 
?>ftffiffliJ©a^j&?*i?ltUi$nri>.s y ^^a-;^ 
?fe{c,t»)JK9it?#s„ c©i^(cftg*mgp«cy5 : -^A 

^© y ^ 3 A©Wffl®)»«: J: ^«S^tRt>'«5J©^-r 
©. *St!©ffiTfcW;lSC<!:#-CSS. 

[0015] s 6tc. *^©ftg«. &mmtmbiE 

y 5 1 ^ A i 6. &<,>£JS7C*©^r < t 

[0016] y At^^^Tc^^ftSftSr 
<c y ^ a #n8??gtfc (c&a 3 niRjs l . mutvm c 

setter*,. Ltcw^x. n&<vmMmtmu]Emt 
tm-rzmm&mm-c y =f-o At^^e^^^BTc 

^©^W^fciS&SCitc.fc-p-c. ^{b^ftc y ^ ? 
a i h t£ t,>£jg£/?- L r mm&.ifim.tcin -s©r 

^«te©{ST«r «fc 0 5Ci*5T#S. 
[0017] ^^©ftffi?:. 'JfJAi^ 

^•^A<b^^*fP6^t ^JS©*^gM5t«:^» 3 ttT ^ 

BE. 4>-5l»ti-e-©S«E«£L-r}gfi£Lrt>J:t». 
[0018] COi^ftftSi-rSCi-C^mBlKDy ^ 

•)Ai ©^^tK J: 2, ^Si i ame$© y ^ V A©jgm (c 
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©y^A^*>©ffi«*S^KTSC m 

tci v * > ^£ t'©sas*iS-r c £ (c J: o r $ 6 fctfc* 
SfcfliA. ^«&tf^©^£±tf -5. 

[ooigjtfiK, y^^At^^s^iTcSR* 10 

«. &m®*>&m®omnMBbm*: 1 ~ 2 5 w t %ss 

*Lt^miiS>tt©^?gS«. 0. 1 t(Tt*5, 

[0020] $/c. mmmmHD'&mt. M&vtum 

S&frc. IHK. 7U-?tt (Sim*) fc<b'©J&tt 20 

[0021] M&zazm&cit. mamcm^^m 

[0 02 2] ##69I©Agtt, JE«c4>ft< 

6&t>£is©. ^&£/B<,>rfe<fci,>. enactor, a 

[0023] *fc. ftg©. y ^SAi^fcff&^JR 
Oi LTi±l,>. C©ftS«:iv?->y^a^||{C*S-r 

ctfciot:. ^©tk^HW^^ssWKiii^sct 

[0 0 24] *^©*S*©. y*9A£dft«fl:S 

*StRW«:x^^>^urftS©ib^sa*iiStoSCi 40 

ftffi©Jt^®»«:«*6Ci«:J:or. ft 
ffi«ffi©JSl£tt=&Jli«>lia©S«£Sf««:Tlf. 5cfi5tmS 

[0 025] paO&tt«Rtt^^£ff«>ft:ftS89 

[0 02 6] -£Ct\ tt««£80iEffii*h6rf £ft« 
glBo©iStI<*gp©ffl3© (gA0j^e.S^«*r©) & 50 
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ASSRm a x© 1 /2 i W®¥^fflS i©S4. ft 
e^ffii iEffi^MPJ ©!®SI© 1 / 1 0 IUT £ tZ> C t it 

[0027] ftffi«M©?^SU©3I^K:^-rS 

^sp©*«*©Jt*i 1 0JWT<t-rs©*ijf*Lt,»„ -r& 

*>^. ft«g|®©^@gB©iS<*Rmax©l/2 •fctf'fr 
tmvmz £<0£M. ftS*HiE@^Mra©IESt© 1 / 

c 0 0 2 8 ] x. nmgm<Dm&#$i<Dmmm&%}-i> 
L<immMc*}-rj:m&i l c. m^^xmrn^m^sLx 

^©ftg^B^rS 6 iCijk^tli) <fc 5 «Cg^cfl5$ Rm a 
x «!: 4i^¥^ffl3 Rai £itfl}J U . *0ft|fcft«*B 

-r uss^ec •j»t>^ft=-c#afts©^'f zfrm&z 

«ciEe£*t|6j-r4:ftffi3t®©*mf£giS©tR;* (fi*dj#> 

"CO) Rmax©l/2i 
^fflSRa i©H<!;. ftg©1f-r ^^*^i©ffl«C. * 
SSlKOtlHtfatifc. o£9ft@«B©i£Sf*S|5©fl 
3©fbfc*3a»6*/JMKS«:3K>fct>©© 1 /2 4«t>* 

tt^«m 3 4 ©n* s . nmmm t jEmmwm <mim> 1 

/\ 0 IUT £Ltcm&£? J Z ttSC 

[0029] */c, **n©ftffi*E©aiai*aR©«a3 

LSfcDiOlllOainttS^ 1+ (4nRa/L) 
[0030] E(CHtSttH«DlSJR. v ^> 

*Ra. a)SS*L. «C£fiL3ft:Q®ilj<Dft«n4-r 
•5B#. 1 + (4 nRa/L) *s 1 . 0 5feLt. »*U< 
ttl. 1«±> «t05f*U<«l . 2£Lhtcr&C4(C 

mm^h iEffifi^Mtc y ^ ■> A - - 9 ^;UK 

-^-h (EC-DMC) *St»«^nflx>*-# 

h-yij-ji.*-^- f- ( pc -d EC) tg^i§ 
7 »{ty*^A*ig»i,fcS#ifc*fli<,». m?6 

[ 0 0 3 1 ] X. *fS9I-Cttfiffi©35«&tc. ^S"C© 
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wvmw v=f-*)h.t £££fp* £jg j: <o xi *mm#m * 
awe figtty ^■?A-Tii'5-^A^#s* 

DICTA'S -9 A!S*4ttfl(sfcJld(Ctt. *EftH©i8 
^B#©A&©fi36iKfe#£MH "C* S £ 3 ft S „ 

[ 0 0 3 2 ] X. iE&£#J£-r £IE@r§<gm(c 'J * *> a io 

9A©£££re$JUt«T*C£#«U>;fci!>. 

©Ba©Ktt*s4>&<. 6©iE«iS«J»©Bi«ai 

[0 03 3] */c$6K, tffiil*, 
*Sia-C#S*i. *mtcffttl.fcy?9A£IKI«8a 20 

#rs&<&*j^^*J£ja;3ft-&©&65r. 

<*©$& t> »*. S *» * S . 
[0 03 4] «T. 0ffi*#JlL&as6. *0B9§©'./?- 

[0 03 5] 02RCK03CC. 5fc*. #&gi©y A 30 

[0 03 6] 02 (a) &C^<*ft*ftffitt. 

6 «CC»^H7cX«dff r SAM* 102itf« 

Ai^*{ / pe.^t»^jS7c^6fiE^*mSBi o 

fiJfi£<*ft/c:ftffi©i©£-C*S. §2 (a) tC^Sftaft 

ffitt. ^m^ccii^sgjgttJCDy^^A^^-^^ 

A<t^fe«:fPS^IS7C3R*dWr5aBtt 1 0 2 £££{b 40 

A*ff**fli7c**d«rsa5*f i o 2 a> 6 a 

*>#«$&4'«cSSaH;*ft. iRte-TS. C©3t8t^«:<fc 
SB2©RfScc<J:-?r. ^^Ai-^^s^JS^* 

^wrsgptti 0 2©®^tRcK^{*i^-r^*i. * 

*3«:y*$A£^£*f|P6&t>^7HR©JBl 0 1 ifi 

aawc*.s©r. mmmo&TM'hs < . arnicas 

l o 2©m«&^©&&jW;l6ft&c<tic&.5. 

[0 03 7 ] 02 (b) ec^Sft-SftS&J. 02 (a) 50 



^¥8-5 0 92 2 

10 

©«fi£©Affi©^®tc y a <t£&£fE6 &i»&JStg 

mi 0 6£EHL;fclg^T?*£. C©JS^. 02 (a) 
(C^ $ ft S#5£©:fig©it£ «fc 0 ©CjIffi^ffiKEg L 
fc A £^fe*ft:6fct>£JS7cJRl 06Kj:ot. 

T*»*. »©ib©B&g*8l*&C<!;#-Ctr-5. 
[0 03 8] 02 (c) iC7K3ft-5ftS«. 'j^Ai 
^^4£B5BR*£*-r**W*ttSW 1 0 3 (C»S 

muni 0 4*«£brtt*wi 0 5-cy?9A&g& 
[oo39ii2 (c 1 ) {C7SSft5©e«. y^^A 

£^£*ffc6ttt>£IS^a>&Ji£S3SS8»t 1 0 1©W 

wee. 02 (c) tcjjkstiznmtmmjirstemz&m 
-££iEffi#Beg<*ftT *mgp*^jitcbrM 

OtCi£1£J|£Rtt&H2 (c' ) (CSSnifSflJSffi 

0 ©mSU&S©i8flO©tBT? J; 0 WS&r&S. 

[0 04 0 ] 03 (d) (CmS ft .Sfiet*. 01(a) 

©fltoajts© y Ai^*^*^)S7c**^r 

•SSMtl 0 2£ y?9A£^fcflp6ttl.>&H7cX4>6> 
^■S*^SiJ 1 0 1 ©ffl{C{#C^©iSl,»aifif*B 10 7* 

*rr*»» i o 2*i5(tsscs-y-^ *>ur©*»iKirc*H 

107«iIBiU. AiatB©fiT*<l:0«)i-SCi3i*r# 

*tl 0 2©«K^4 1 ^©BiSfcRl5±^-5Ci*i-C*.2). 
[004 1)03 (eXciJhSfigtt. y^9A£ 
^^-&^JS7t3S«r^WrSgPttl 0 2*ffiSU«ffl 
tcy^^Ai^%fP6<Ck>^S7clgl 0 6*EHO. 

*ss«ffcf«©]Kc>>vs(Mi i o 7-raso/cme-c 
Kjs<fc*ma5©*mti©fiTi. 'jf^At^fps 

£JS7oSi*$W-rSg|Stt l 0 2©^»fS*^©Jtt^4>. 
[0 04 2 ] 03 ( f ) {C^3ftSmg«. 03 (a) 

s ft z nmvfimomwffl t mum<ois t 

1 0 7rtSaLfc0H-C*S. *aigB©mSfil©iST*W 
A. y^-?At^*fP4^R7C«4SWT*aM!f 1 0 

[0 04 3 113 (g) K^SniSitt. y^Ai 



%k<D£r& 1 0 8 «:ftStcSfflLfefe©r*4„ S3 
(c) K^Sft-SAfi©*^©*^ ymi^A 

/res*. y*9A±£££f*S£JSjt3R<!; y*-i/A<h 

tcfts. cc-e. ±sey^ , ?At-^«rf^s^S7ciRcD io 

Ste«. y^A©«JB^rFtffti->J:5tt:. 5 0%JW 

Ai^^fpS^STcSftSOtt V Ai^«r{ff> 
ftl>£JS7C3&©— SB£x ^> VWkt * CiKJ:^ 

g&ri6a>it3i®«£»sc<LAiojifetcft.&. 
[0044] a2scf@3(cr^$n-sj:^&ms*ffi 

fc^3ftS£5ft-^rfe£»J£^St£#r£*. m 20 
ltcfc^r. 2 0 OWite'J^Ai^Srfpe&tr^ 
^7C^6fiR-Smmg5. 2 0 1 tt^Kl/^Ai^* 
ftS^7E3&££WTSg|S#*><E>fi£SJl. 2 0 2«ft 

©. 2 0 3«iEffi t 2 0 4«m«s (.mmm) . 205 

2 0 6«:ftffi3g^\ 2 0 7 ttjEgig^. 
2 0 8««rfe-5'--X. r*5. ft. ftffi 2 0 2 ©fltJjfctt 
0 2 3 tC*:* ^3 ft SmS©»fiS«:^ * A 
6tl5©»C^*-C4>ftt». 

[0045] **W©H«B. ') *V A£^£*f¥S£ 
STcS^Wf SSWti U *9 A £££4{'P6ftC>£IJi 30 

7c^^e>(S-5»«sp*>6«eS3n-ri,^©-c. jtsstm* 
c&**c*. 5eass^«i^©^««EE©±j¥*«iA. x 

tf-TC<!:#iiJfi&«Cft-5„ 

[0046] (ftg) *ft91<Djt«tt. *i>ft < £ y * 
■)Ai ^%ffi^)57c3R & U ? 9 A & 6 tt l> 

£IGaR«1IM»R&t/C*U y?9A££«*fl;6 
ftt>£JI*fieg Ofc*«as*6ftfi^0H£WfrP? I * 40 
tfJ3ftT<,>£4>©-C&-&. 

[0 04 7]^©ftgibTB. y*9A<h&&*ft 

s£jSrcS*^WT*«*fcKMStK©m*©*iia5(c y 
^^Ai^^^e.^c^STc^^SBS-r*^. 

* 9 A t ft h ft i ^H©*^gm±«C J&fc Lfc 
©£. ±IBMffi©iEg<!:»(6j-r*^B 

[0048] ±fBy^A<t£££fl;5£jii7cSi£^r 50 
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-fssmtui. y^^Ai^^i^sjc^t, y* 

•}A££££{1:e>&(,> ; &J57c3l£©, ££*>&flPJfi&-C 
[0049] m.U-e')?VJ>.t&£ 1 S:{t2>&m 

j:K>, wvmom^mmmx-. ±faftS©*msiJ*Ms 
[00503 <>)*v&t'&&&ftt>tj:^&m7cm<Dm 

g> Or. y^A±^£f¥£^7G^*>£ft.&§M* 

s. ±iBy^9Ai^*fpe.%t^jS7cig©fts 
©iEffii^^-r-s^ffii. ^sck:. seg-r 

[0051] y ?vj»±-£&%i'PZ&fM7cm<Dj*>{t 

A£^£fi;&&jg7tffta>e>ft-&8B$t£ 
y * v a <t ^%fg e ^^^©^©^(ca-r c 
itct-^r. y^^A«t^*f^.s^jS7c^©-sp?:y 

9 a t ti&ifth ft t, ^JSjcSR-cg^-r S c & *»r * 

•5. k&2». ^Kia-r^ra. ?§«4>©^©ifis. & 
^©jaftftt'tcior. wwrzetifix-tiz. -rftft 

m<p ©js©&s *±tf s A^^ffi©affi4±if ft « g&s 

It»©3ig%ii«) -5 C <t JCft 5. 
[0 05 2] ffe©IBg#ft<bl/T«» yf'i/Ai^ 

caHis^«f. m^t-A^s, ^7^^--/^>e-A 

iCVD (Chemi ca 1 Vapor De 
position), i&JECVD. ^^XvCVD. U 
-f-CVD, fti'tCj:i5S«±«:tjl[#3^-S^SASffi 

ffl-c**. sfc. ^i' y->EnBOfti'©*ST©. y?- 
9 a i^^ff ft i^^ijc^^^wr a > f * c> 

[ 0 0 5 3 ] f6©^rffitc t y^^Ai^^fp^ftt,^ 

itcy^^Ai^^fp^^sTc^e^ss*. x^- 

-*(*>V-&%m, iCVD. iECVD, ^7X7 

cvd, x^y->EnsiJftt*©=i-7 : -^>4/, *&-c?i$ 

l37E^6figS«tt©^«<!:l,-C«. ?§. ^>^> 
x+^/^>K^*^. ^^5^^Wfti'©Sa 

[0054] cj^^^t-^^ft^^mTzmt'j^^ 

Ai^*f^6.ftl^JSl7c3R> y ^A<t££4fP-2># 
P7C^tl/-C«. TjUsx^a, 7nt")A, ^'J-i? 
A. tFVJA, ^JUi^^A. ^hP>5P^A. /^yi; 

a, v-y=j>. yji/^x^A. xx» is. -f>^A, 
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[0 05 5 J y^A£^£flH6tct»£Jl7C3St<iLT 
«. x-,$-.a>. ^. IB. ^. n^-rt/ 

K *dA. *>^^f-> > *'J:7f*>. &£*#&u-c 

^. wat* 

mtffl-C$>Z>. 10 
[0 05 6] (•J^Ai^&fP-S&JSTcgtSr^frr 
*&*#>e>fiSS©S> ±iEy*^A£i^££ff*:&g7c 

ftttftft^ffii LTCJ:. y f^ A £££4f£5£JB7c3R 
*^ftf * fctt 'J ^3 A <fci?r#£flH*£ll7GSit 

i »J ?V At^*fg6)5:t-^JS7C^©^©f»^«:, 

[0057] ±.se&m%\t L-cmmmfH-zgm-rzm 
mmm<,c^mrj:i><Diiiiff^u< . fci^ *y 

f h77;i'*Pi?i/>, spy 7 vitv)—7 s >> #>) 

^ y 3 >«bi«c i*. **tfsci*i-c*-5. cn h<D«k 

•c©KSiiR*iK:j:-ort> > ?§13m©aft?gai4>&c>#. HI 
«fe#t£JI©Jg£«:tb^-cte<,>©-t\ zS^lfBlWW £ U 30 

>^7-v^. MIS. fc£©#-dC/»*>£JII«»fl;*» 

ftjLr«mfi&*&#-r*©##*tA>. «fk. ««t© 
Km>jfrt*t?. ji^K^o. iot©. ^u-f«mis 

^&©ffiJ#S&SW>SC <!:*>•? #£©"C. 
P>Jt L. fcflg© -Y > fc- ^ fcffi < T £ C <b *i"C S 

[0058] ±iate#siji t,-c<£ja*#7 x i>mm-e* 40 

[0059] ±IS««SPW«. 'Pts; < <t 

a t &t >#H7c3fs-c»a3 nr 1 > sjsmt* -c 
-cts. ±ie«mgptt©Wf4i i/tB, ^. 

T^US-^A. IB. #. ^f>UX 
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[0060] {wu&vm^mmwm-vvmw&vw. 
». sjafln&^#. ^t-A&#. 

*7X*--r*>tf-A^i«. glCVD, «ECVD. 
^XvCVD, U— tf-CVD. «Jg^i;+. ^SJg 

f#C^©fl5C»»Sft?r^Wr-5-f>i'©. 

[0061] ±zmm<omn&i l c&&.otcwzm<Dm> 

±©^^^ 6 flies 3 nr 1 >z c t mm#m*m-f e. n 
[0062] t^mm&tmfozf&vits^mnitmic 

[006 3] <ftffi©x 9 f>y> ';^")A4^4fl5 
-5^@l7C*4$Wr-5)gi5*t<!: V ? ^At^^fP^^t* 

©*®*i^^>y-r'SCi(cJ:-o'C. fte©Jt*SS 

[0 06 4] i»f>dOJftil/tB. <t^X7^> 

[006 5] ft^x K*4t>«r;w* 'J t 

«. J^T©J:^^ct>©* J *S. 

[0066] v^^^t^^^mTcm-cmr^ 
y-i;A. *Hftfty?-9A. svcne.©ti^®ffi^i'*s 

[0 06 7 ] -i»A<!:^*fp^S7C5R*i-7i/*Sy 
•?A-C*^i©^©x y ^>i/ffi<bb-C». 

T>*x^Afc£ii£i./cyju27 scf 
[0068] Ai^*f^e>%t^@i7csK^x„ 

[0 06 9] y f -i»Ai^*f^6*(,^Jl7clg*i^© 

f >#mtut. mm. mm. mma 
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[0 07 0] U*^A£^£{1;6&l>£JS7at#^£ 
[0 0 7 1 ] WttfeUHt, 'Jf^Ai^ 

mt£ *.y?> >fffi.ztim-r * c t am & u <, >. 
[007 2) mmt^x. , ^> mft?«*T?*t«ra 
tcnnztmor . mmt^mic^m^^^tLxmia io 

[0 07 3] •J*"i»A£^£fl:&£Jg7c#-C4>Sy.*' 

m^&mte £- am > e> ti * „ 
[oo7 4] ■;^^Ai^4^e>j&c^^7c**^© 

3tti?f>i't5*S?*4. ^©x-^^tf 20 
>. F ') fWtSDX'tUjl 5 y^ooi? 

[007 6] <ftg<D«ffi»£> #fS93©^?fe©:ft@SI 

[0 07 7] *f|OtWB^t5Wi Or 30 
«. y^A^:*>£^rSSm*£Wi?j-^-tit3£ 

<Hrr& *>©£<£«•*-•&. y a s 

r»*. y?9AY*>*^r»siim*flistt(cft 
ttrs^fcto-cK. ^tf**©&«*{csi!?e&&£ 
coiMBBi«a«ffini(B«ctm*iB^i/"r*»<. awns 40 

[007 8] <ft«©tHA2ji^?-> H&cDtHA^iaKF- 

«. ©®©y^A£^*fE6ftlr>£Jli7C^#Egl, 

T* SUISSE 63 1 SUIT. tt?<D9lftttlt/<ctt. *H 

gwc*a«c©aj*t* i — ■ v-tm, z#?hmm, 

»i Lr-e©±(c y ^^Ai^*^s#«7c^*±# 
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[0 07 9] y»frA-#mrfe 
lEjji 

7-(-77WOX?l/>, v\Vd*)- s f>. #y 

y , ifi/^^nfi/y-yxy^-^'j v-, 

[0080] ms#tt^scs^F©sffisj£rja*«fc < m 
srr -saifc^te-r a * •& nungr s««E%*a-r -s 

tt, x»4rjk ^£->7A. SI. TJUS-^A, Xf> 

&. SV±SttlsKDn««±©S^JB*^lf6tiS. 
*m#©J&tt£ LTtt. ««. «tt. jyis^Vi. x# 

[0081] jEffirs^ffiJ, a^^»it^t«}^a^s 

fa*Wr-57c3Rt?. Sc. Y. F. Tf* 

^-fK. Ti, Zr. Hf. V. Nb. Ta, Cr. M 
o. W, Mn, Tc. Re, Fe, Ru. Os. Co. 
Rh, I r. Ni. Pd. Pt. Cu, Ag. Au&ffl 
i(c«> ffMBK»ttUl<DT i . V. Cr. M 
n. Fe. Co. Ni. Cu4ffifflt5Ci«fil- 

[0082] ±iaiEffir&&f?K:«: > S^#j|IK<k«5^»S 

e*sm-r4c<fc*s«iin©-c. *te©SJj£ig#jgi8«: 
■C^r S^J*3i5*^. y A*$*tr -5iEeri«J!g©SI 
teSFffi©— ^«:«. ^Kfby^^A. *A:«y^^A© 

Kfty^^A, siay^A. nay*yA«t£o«f 

[0 0 8 3 3 -b/<U-» 
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*u>, 7?3RfUi. *yrs FAj:<b'CD^^^i>« 

[0084] Sjjgg 

mm$:i&&L tcnmm * &im&> * i> - z - cc am s 

tfrffisnrSo 20 

<, 'PtZ< i>2 5'C-CCD#m*« 1 x l o- 3 S/cmK 
J:^^Ci^S$l< 4 5X 1 0- 3 S/cmtLb^)^C 

[0 08 6] fifgftte, H 2 SO«, HC I, HN0 3 ft 

( B F*", PF 6 -, CIO 4 ", CF J 3SO J - , BP 
h 4 ' (Ph : 7*-;t/3) ) teJ:tfC*i*> 

out, +»<tBWct«a«s*tfor*< ci*«a*b 

[0 08 7] «#S®flgB«£l,-C«:, T-feh-hy-ik 

1. 2-s^ h ^aa^>t'>, 40 

2-^^fh7t KP77>, 

**s/F^>, :nMfc-/*$, wfc#*#yjk wt* 

[0 08 8] ±sb^««. «ttr^5;J\ «u**9- 
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[0089] mjgffi<Diga*ES±-rs/t^cc, y;ntrr 
#y x*u>**-y->r K*>#y e-iur^n-ju, *d 

[0090] nmcpj&imvmm 

to o 9 i ] 04±05«:, -e*ven v mm^m^mm 

& e £05&C:tet,>T\ 30 0i4 00tttSll 

3 0 1 £ 4 0 1 ^fiSfS^W, 3 0 3 £ 4 0 3 «IE 
Sr£«3M, 4 0 4ttIE«jgfl{*, 305i405ttti 
ST- 3 0 6 <t 4 0 6 fctiESffi, 3 0 

7<b40 7(it»Ii-feM'U-^- 310<b410(J 

JfiK'*?*>^ 4 i ifcWftSS, r&So 

[0092] a4^5(Dm^CDiffl^CD--09<»:Ur« v 
©Sr£^W3 0 1. 4 0 1 tf&BLtcJEmftWimS 0 
3, 4 0 3r-(z^lx-£-3 0 7. 4 0 7 £tfeA,-CIES 

S306, 4 0 6 (fcm^^mmm^&jKLtc^ nm 

*t^305, 4 0 5i»gA , ^>^3 10 t 41 

#3oo. 4oo\ l m2Rum3< l c7rsbtc£5nmim 

«5130 1, 4 0 KDy*^A<b^^6^t^^JI«: 
00. 4 0 0-^(D4>(D^y*^A<i:^*^6^t^S 

iun^rfciCio 

[0093] v*v&mm<Dttm<Dmwi. *5j:^ 
[0094] 

»iA-^>^3 10 ( 4 1 0(D«?4<i:l/r^ 7 

[0 09 5] £/c, a5(Oi^g4 1 1 (Dtm<L 

[0096] a& 
H^O«?&<DiE@S 3 0 6 . 406^ti+t^30 
5. 4 0 5©ttM<!:Urtt, X-f*> *-Jl/. «Fkl 
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v*r)\,s v*mw*£*i&&icm^2>c£&x&2>„ 

[0 09 7] @4<ta5TtijEffiffi3 0 6, 4 0 6^ 

[0098] 
[009 9] 

[0 10 0] ($mWl ) «igiifflSL^fB#^04K:^ 

5 0 S*P>KW^Lfc5 0%-50%©^^>-7^ 
5 x «5 A^|g* 5wt %<D7kmt*} V V ATki&mtC 5 

K*gL/Tftffi3 0 1 iUtftffil/c (^*>fcJ:y *^A 
<t^££o<6&l>£/3i7t*) o ft**. ±IBmScD^ta 
m <D * Z > - T 5 ~ •> A ^So^ffiif g i X v * > 

glSfl3#. *^¥^a3-C0. 6$^D>«T, & 
(D<L£SJ5&g8 0 ^ *P>tC*tl,T. ^n<O0j<D©[«7 

[oioi] lEWswrnt ox\x, mmrM<t-?>#> 

t&m x )?VA$:l : 0. 4<0it^VU^Ltcm. 8 0 30 

o °c*cjra& y * ^ a - v > #>8Mftf&£iaS!i Ltc a 

tKommzmm (w t > %t#t)? v{tzv~ j ?>® 

[0102] mffi&iaz. +#K*#£l£*U/cX^ U 

h (EC) h h (D 

MC) <Dl?Sg^?gi£fc:> EH? *{fc#S»y*">Att* 
1M (mo 1/1) mMLtc<b<DZ&mLtc 0 40 

[0103] t^u-***, #y ^atiu>gcD, ^ffi 

[0104] mm*. &m7)i>3>*?x&wf*rem>. 

^iR^A(Dffiigt^^^>^riBB3i/r, ye^Azi^m 

[0 10 5] (*&&092) »i§<bjffl^^®#^4CC^ 50 
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[oioeiif, ftffioffS^WTcD^JB-ctf o/co 

30^P >m<DT ;U S - 2 Ag£ 5 %CD*&{fc# y ^ 
A*^Stc5^SLr^ffi*x^^>yu/cf^ Sfc# 
$£&Ufc e 5 0°C<D2 0 wt%<Dttft^^^r^ 

«i*t5OTaLt 4 WSIBOT^S-^ACD-SP 

^x^^rfi&ufc&TkSfcu i 5 o"cr*ma*t/ 

*r * ft®aM©«iit&'cn-sj u tcmmm s # . 

fctflS-CO. 4^P >tTF> «**ST2. 0S*P 

>JHTectt*J:5«cWBtyfc. C(D<!:£$Ifeg80 * * 
p>k:2tLT, ^n<DtljO^:«8r*o/Co 

[0107] -fe^U-^CCte, ^2 5 5 *P>(D*y 

[0108] aTBiowi i tmmdcux % mmzmz* 

±LXtc 0 

[0109] (mmw3) m&tmALfimMtemettCTrs 
[oi io] nmw2 tmm&mtximLtc-m&cDm 

XI 0 5 i7UXDmfrXfcf&L. ?S)ET 15 0 °CX$gM 

[oiii] urimmmi tmm^ox, nmzm& 

sLXtCo 

[0112] (»&0K4) mmtm&fimmrmiicTn 

[0113]*^ mSB©ftSS«r«T<D^"Ctf o/c 
3 0 m7a>B<DT)l'Z~02»t&%:5%<Dy v{k*3m 

ymm^moxmm^^v^^^utc^ ist^fe«su 

5 0j-SJ-t)\s<Dmfr<DmSy*ZML. 15 0°C"C 

mzimutc (^«y^^A<b^*^6&c^jS7c 

'toB&¥^ffi£r0. 3^^P>«T. g^W^ri. 7 

o$^n>cc*tLr, ^na)0jcD^:«8-c&o/c o 

[0114] MTte^mm i igieocLr, 
[0115] (mmws) mmtm+L&ismtmitcK 
[o 1 1 6] sr. nm<Dftm*LTF<»^mxtfr>tc 0 

30 o^ ^^©t^^^a© : tt3mn©#y 7 3r{t 

89:5:3: 3(Daaitrig^L, N-^^;b-2 - 
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fCpfULT. 1 5 0-C-CMffi?£&LT7 0 Si>n 
[0 1 17] fciTttJIi&m ®fe£|R«& 

[0118] im&m) m&t®5Ltfiu&Tm4:K.iji 
[o i i q] sr. fte©[^?*Ji[T©#ja-cifofc„ 

~-y*)ljt v*rLtclk<D'*>*>{fS * ^SK. 30 0 10 

^ ^^©T^s-^AiB} : &&0. ls^ai^T© 

5 : 5<DfiftJtrai£u *->u>*asjjnL-c^-x h 
u a-ji/T'uxti-c^/i*^)— icpi^br. i o o 

'CXffl&Ltc. out?, 7 0 0-C<omETf : -cm&2-& 
tc. 

[0 12 0] #CC. 2 0 w t v *r)\simW.K. 5 

-gp^^-^^-eg^fflL/Sfe^iej®^. i5 0*cr« 20 

ffiS£*SSLT6 0 5?D>J5©:ft@£f£f3L<;te. 
[0121] «Ttt**S0l 1 iHUmcUT, 

[0122] (susm ) wmLm&ifiumtmAK.m 

[0123] B^mim<of-Y^y^tnj.=}-\y 

7i»F) ©*^u>&j£<»:*9-7 ^»^b'.;? L •5A©5;.rf?• 
;^#-tf*-^?!l?g^ril£u affi«swH©^g*i@i? 

L/c„ ft. *^:?MfcV^Afcm£OfcSflfc£<*tc*] 30 

wmvtcmmsm<oTim^m^^. «jet i 7 0 -c-c 
%mmtb> sfbitcm^m^miLx, mjhoo^-^ 
a - h ;m© <; ^ t> a * ^mmmmimmmi Ltcn 

[ 0 1 2 4 ] ayasmm 1 tmmicux. m&zm& 

[0125] ±12*66^ 1 9©JESffi^W«c 
C;mffi©&fi6£I?ffi^£&fc<J^A-v>#>KOJ 40 

[0126] &tc. mmm«.muxi>. nis«»jia>6 9 
fc©-c&<,>. 

[0127] (twsm ) mmm i onmicmz.x 3 0 

4(CjSL/fcfilK»rM«iS©mrfe4r*66^1 <b0«fc*J« 
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>«T. SAiS 3 r 0 . 7 5?a>aTt*-5fc. C© 
i#9JSS8 0 S*P>K*tL-C\ ^n©dj©f»«6r 

[0 12 8] (Jti5W2) ©ftgK§^.-CB* 

s«sx^S8©«ffi*x -7 ^> ffemutc 1 0 0 „ 
[oi29]$r, MS©fm*«T©^je-c?f o/c. 

2 5 0> 5>J^©4 0%-6 0 %©-?•>- ;l/-TJl/ 5- 
■^A^t» : fe^R|©>^^H2^0-X49 0 : 10© 

mm.tt.xusu, *u\s>*i&mbx'<-z wicl^ 

-5i-X3 5 5 i'a>^<D-t> ^r;U©i+^^"> K> * 

r. ioo *c-ceasLfc„ oi^-r. too 'comsrrx 

>Jl©ftffi*^SSbfc. 

[0130] &LTH9mm 1 ift»(Cl/-C % ®fe*^* 
[01313 («S0<8) «j»<!:iaAL*5ffl#/j:04K:^ 

[0132] nr. nmcoftmz&LTv^mxft -o/c. 

3 0 0.X ?ix*©5 0%-5 0%©!/^"?A-T.»l'S- 
9A££|&: 1 5 0.X*S':*©v**i/»?At&:*£t«iJ 
(DT-b^^H2JUa-^i&4 5:45: 1 0©SSlt-Cig 

5 5 *n>^©— w ^r;i/©x+xy^> m ^;u|g«:^flj 
U cj-^^ux^-r^/ft*^— KiSSSL-r. l o o 

•CT?ie*IL/c. -O^X. 7 0 0 -C©i^lET-C^ $ 1± 
fc. yc(C» 5wt%©*^t*';^A^?g{C5^« 

ai/tSMx^^^iot. 6 o s * a >ji©;ft 
[0133] j^t«hs6CT i ±iBiflKc{/c. 

iLXtc 

[0134] (9mw9) m&tm&tmmKmAiczk 

btc. 

[oi35] amm3) ^monm^mxx&.r 
(D^mxr^mLtcif^y y a hnmm^x. mmmmm. 
icm 4 K.^utcwmwiffimi&<Dmm*:mmM2 tmvz 
^mxit m Ltc 0 if^vrAb nmt. ^777^ 
h»*7J^>^T2 000 •cxm&mutcik* Km 

V=y?y A hf& : T-b^U>^7 v >? : <K'J7 vitV>) 
-7 r >t»*8 2 : 3 : 5©fiStfc-CiS^U N-^^^U 

-2-fpy h'^zmmux^-?. htt«cami/A:tt. 

3 5 5 *P>Ji©^!g{c^&u p-jb^"uxt»r^?6 
/i^^-tcsasor. 1 5 o-cxffl£ft&Lx 1105 

* d >Jl©ftffi4flfK Utc. 
[0136] D g ^ A:i#m?fe©afiEgjHffi 
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[0137] -y * frtmoy&mt, jEffi&mmfrh 
n-#sn5«^s*»iitco. 5 c (ss/^ra© 

0. 5<g©^5> ©?&&«. 3iM<J)*)v ht7lff4. 
5V. 3 0 #©{*38B||gK JfeS©# * h *7^BE2 . 5 

tt. 4t41LlSSH J - 1 0 6M?:«iWc. fc*J. ?cft 10 
[0138] *^0fi&£m>-CflPHt/ft: l .J > ?-9.MK* 

a 1 



fem*. Jfc8W 1 ©**&©14IB <imga&OT4 9* 

[0 13 9] $kltr>*>mm-Ci*Z>J:'}K.mtiiiWlfr*>9 
tttMffl 1 . 2©Jt®*>6. *»M©fiffi*ffl«r>fcIl^ 

fc. *fc. HSfi«l*>69<!:itl8«3©it«*»6. *- 

d<>ft@«:«^r*^«a{JP D f* h ifi j. * * **- 

[0 14 0] 







V4 9ton& 




1.4 


2.9 


HSfefc] 2 <d - &*?fe 


1.8 


3.2 


fgffiflj 3 © - &**fe 


1.6 


3.7 


usaes 4 © - jxnm 


1.6 


3.5 


mmm 5 0 ~ 


1.3 


3.3 


mmm e 0 - Km 


1.4 


3.6 


mmm 7 


1.4 


3.4 


seam 8 0 - 
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